Abstract -Twelve single-locus trinucleotide microsatellite markers were developed to characterize the Asian river catfish, Mystus nemurus , an important food fish in Southeast Asia. They were obtained by using a rapid method, namely, the 5' anchored PCR enrichment protocol. The specific primers were designed to flank the repeat sequences and these were subsequently used to characterize 90 unrelated fish from Malaysia. The number of alleles per locus ranged from 2 (MnVj2-281) to 12 (MnBp8-4-43b) while the levels of heterozygosity ranged from 0.0444 (MnVj2-1-19) to 0.7458 (MnVj2-291).
Microsatellites are hypervariable sequences composed of short tandem arrays ranging from two to six nucleotide repeat motifs. These repetitive sequences are highly polymorphic in their repeat numbers. Consequently, they have become one of the most widely used genetic markers for studies of population structures, gene mapping and parentage analyses.
The isolation of trinucleotide repeats is useful as it has been suggested that they are particularly prone to forming secondary structures during replication [1] . Besides, they tend to produce less stutter bands than dinucleotide repeats, resulting in banding patterns that are easier to score [2] .
Mystus nemurus is an important aquacultured fish species in Southeast Asia due to its good flesh quality and high nutritional value. The popularity of this species raises the awareness of the importance of maintaining the existing wild populations of this species since currently most of the fish supply comes from wild. In order to achieve this, it is important to maintain the genetic variations present within and between the wild populations. In this paper, we highlight the development of twelve single locus trinucleotide microsatellite markers for M. nemurus , based on the use of a protocol involving anchored PCR primers [3] .Genomic DNA was extracted either from whole blood or muscle tissues using the protocol described by [4] . Two degenerate primers were used to amplify the M. nemurus genome. The primer sequences were VJ2 (5' NNNKKVRVRV(CTC) 5 3') and BP8 (5' KKYHYHY-HY(GTT) 5 The primers were then designed to amplify regions containing the trinucleotide repeats using the PRIMER3 software [5] , with the product length of approximately 100-300 bp. These primers were then tested for polymorphisms on 90 samples of the river catfish, Mystus nemurus , collected from six locations in Malaysia. The PCR amplifications were performed in a 10 μ l final reaction volume containing 30 ng of genomic DNA, 10 mM Tris-HCl, 50 mM KCl, 1 unit of Taq DNA polymerase (Promega, United States), the appropriate concentration of MgCl 2 and specific microsatellite primers ( 
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The amplificons were run on a 4% Metaphor agarose gel (BMA, United States) using 1 × TBE buffer and visualized under UV light after ethidium bromide staining. The results were further validated by running on 8% non-denaturing polyacrylamide gel using 1 × TBE buffer. The population data were analyzed using the POPGENE (Ver 1.32) software [6] .
The sequencing results revealed a total of 20 trinucleotide microsatellite sequences (table) . The length of the microsatellite repeats ranged from 14 bp (MnVj2-1-62) to 51 bp (MnBp8-4-43b) . Specific primers were then designed for 18 microsatellite loci. Six loci were found to be monomorphic. The number of alleles detected at each locus ranged from 2 (MnVj2-281) to 12 (MnBp8-4-43b) while the observed heterozygosities ranged from 0.0444 (MnVj2-2-19) to 0.7458 (MnVj2-291) (table).
The single locus trinucleotide microsatellite markers developed in this study are suitable for detecting polymorphisms in the river catfish. Such markers are usually associated with functional genes. A large scale study which had been carried out in relation to human cancers revealed them to be often found within exons where they did not disrupt the reading frame [7] . Thus, trinucleotide microsatellites may exert subtle influences on the regulation of gene expression or they may be associated with genes influencing important economic traits in M. nemurus . In addition, it would be interesting to investigate the genetic mechanism responsible for trinucleotide repeats of fish since it is not well understood.
The number of alleles possessed by the trinucleotide microsatellite loci we developed for this species were considerably lower when compared to those for the dinucleotide repeat markers [8] . This is in line with the observations of several other studies done in various fishes [9, 10] . This suggested that in general, trinucleotide loci showed lower levels of polymorphism when compared to dinucleotide repeat loci.
